Interaction with model membrane systems induces secondary structure in amino-terminal fragments of parathyroid hormone related protein.
The secondary structure of amino terminal fragments of human parathyroid hormone related protein (PTHrP) in aqueous solution, in trifluoroethanol solution and in the presence of model membrane systems has been studied by circular dichroism (CD) spectroscopy. Far-UV CD spectra of PTHrP 1-40, 1-34 amide, 7-34 amide and 1-16 are consistent with a predominantly unordered structure. Addition of trifluoroethanol stabilized alpha-helical structure in the 1-34 amide and 7-34 amide peptides. The effect reached a plateau at a trifluoroethanol concentration of approximately 40%, and a helix content of some 23 residues was determined. PTHrP 1-34 amide interacted with palmitoyloleoylphosphatidyl serine vesicles and exhibited an increased alpha-helix content of approximately 12 helical residues. Similar results were observed for monomyristoyllecithin micelles and sodium dodecyl sulfate micelles. No interaction with dimyristoylphosphatidylcholine vesicles was detected by CD. The ability to bind to palmitoyloleoylphosphotidyl serine vesicles was also a feature of the 1-40 and 7-34 fragments, while the 1-16 fragment was apparently unaffected by interaction with this model membrane system. These results indicate that the conformational properties of the functionally significant amino terminal 1-34 region of PTHrP parallel those reported for the corresponding, but largely nonhomologous, region of parathyroid hormone. Conformational similarities may account for the ability of PTHrP to mimic the functional properties of parathyroid hormone.